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Straight Line Motion 

I'IG. I No link.i^'cs uT^iziiiJcs art 

tivai ill Ihi-i imiilificJ liyi'lKyvlii' drive 
whidi is Rl.tti»dy stnjlj iii nLuion to 
tlif kTi.uth tif Its M[roko. 'I'lif Min ^f.ir 
of piitli di.iinci(.T /> is st.ilion.ify. 'I'fie 
tirivc sIkiCi. wIikIi Turns tin,' T sli.iix'il 
.irm. i\ conifntrii willi this nc.ir. I'lu- 
iiik-r jfiil pl.itu-i ^c.irs. (la- Lurt liavini; 
,x piitli ili.uiukr ol' D/2, roiak- frcdy 
im [>ivots in ifif .ittn cxicnnions Piuli 
ili.tmcter of tlic iilk'r is of no /jctinut 
ni-.il sicnidl.tiiu', .illlion/jh this ^i-nr 
does h.ivc m: irH|-OTrtant iiit^ lintiit.il 
rtifKlton, It rcvTrsf. tht- mt.itjon of 
the pljnt-t ^car, thus prodnttn^ ime 
ln'poc7tlic motion witli ordinary sfmr 
^(.-.irs only. Sudi .in .irr.ihmnK-nf tx- 
tupR's only alioitt li.ilf as iiuiili space 
.1^ does an fijiiiialc-nt mrchanism lon- 
tainjii,!:; an inlcTna! qcir. CcntiT liis- 
(anif A* is ilic sum of Df'i, /''i and 
aji arbitrary i list ana- <L dt-tt riniiud by 
a p.irtifular applit.ttion. Ptvitiis A and 
H on rlic drivtn linl;, wlili li is iixt.i In 
the planet, describe strai,i;ht line.- p.iths 
throu;:;h a stroke of AR. All [Joints W 
twccn A aiu! /? tratc cMipsts, whik 
the line A}\ enviliijxs an asiroid. 

Parallel Motion 

I'Jd. - —A sli^lil iJKiditkaiion of ihe 
inirhantsni in I"i|;, 1 will produce an- 
oiher t\-)ic (if useful motion. If the 
pi .met mar has the same diameter as 
tli.it ol I he sum tear, the .Uin will re- 
main parallel to ilsell tlirou/^houl the 
cotiipk-te (yih, All |HJtiits on ihe ami 
will thereby des<ribe i in les ol r.idius 
/?. Here au'ain. ihe position ami diam- 
eter of the idler j,'car are «if no ^en- 
inetrirjl im|>ortatni . This meilunjsin 
\ .in be used, for example. In iross- 
jierfiirate .i imifuftnlv mo\int; paper 
web. 'I'de v.iliie bir A* is tliosen sm )i 
th.tt Z''R. or ihe linumferenic of tlit 
I in le destril'veJ by the neeille (arrii-r, 
e()iiats the dt-sirid distant el>et ween 
<iK>evhive lines of perforations If the 
center distan«"e A* is made atljiislabk, 
the spacing of perfor.iied line> tan be 
v.iried as desired. 
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InicrmittenE Motion 

t-'JG, \- -This me^-lianism, develo]ied 
by (be .iiilhor and to his kiiowledt^c 
novel, lan In; .idapled l«) proilntc a 
-slop, a variable speed without stop or a 
variable spird with momentary teveist 
n ml ion. Uniformly rotating input 
sh.ilt drives tlie i.hain around the 
spnukt't and idler, the arm servm^ as 
a link Ixtween the chain and the end 
(if tlt<injl|uil shafurank. Thesprotket 
drive must U' in tlie ratio Sin wiih 
(he i-jile of ibe ina( bine, wlare '/ is 
the nmnber of teellt on the sproi ket 
and K the mimbef of links in the 



iliain. When point /' travels around 
the .spr<Jckei from jiomt .( to |>osition 
/f, the crank rotates unifonnty. Be- 
twcen i> and C, P dttekTites; between 
(.' and A it acccleraics ; : and at C 
ihere is a moiiieniarj' dwelt. By « Iia(i,«- 
iii.i^ (lie size and position of the iillei, 
or ihe len^lhs nf the arm and (r.mk, 
a variety of niolions can he ohiaiiit'd. 
If in the sketdi, the Ienji>llt of the 
I rank is shortened, a bnef reverse 
jieriod will u«nr in the viiinity »f C: 
if the (fank is kn;;lhened. ilie output 
veloiiiy will vary belwttii .i mavimum 
xwA rninimum wilhoui reai.lun;{ Kcro. 
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InaTmittunt Moiion 

I'Ki. I An ojH-rjtiiit; lytic uf ISO 
Jc^ n)otion .iiut IKH > !(,■>• iIwlH h [iro 
tlitcfti by I Ills tm'i.luiit.>m, 1'hc injnil 
•.hall tirivt-s (lif rait wliicd is cii.c.i.mi! 
U'llli the oil I put >li.ilt ji:t.',ir Jurin^ lull 
t!tc*yilc. Wlu'ii llic r.itk fn;ja_m,i, iKc 
lo(k ltd) I .u tlif kiwLT t-ml (if itif 
COtili<iSf .irt ilisL'n^i/jfil ,i(ul, ton- 
I'critly. when I la- r.uk i*. disci i_i;j;ifil, 
tfif lOiilisst' u-L-th .iri- en^.ij;cii, lhtTd»y 
It-Mkimj tilt oil!] lilt sfi.jft ]>ositivt;ly. 
Tlic i!ianj4U'OVfr )H)inls occur .il iIk- 
ilc.iit icnttr |T<>sitions so tli.it llif nioiiiiii 
of I III.- ,t;f4r IN itmtinuotisly .in- 1 liiisi 
tivtiy ^'ovtrniti. Hy varying H .11 ul tlic 
ifirinicttT 1)1 ilii- j»i'.ir. ilif number i>f 
rtvolit(ioii>. rn.nk- hy I he uiittml sh.ift 
during tht ufKT.itiiiji; h.ilt iit (lie lyik* 
can lie varifit to stiit Rtjniftinfnts, 

Rou Clonal Motion 

I"K;. 5- 'ITiu iilrvfiite of batkljvli 
inak« tliis (ilil hut Ittllc tisfd incih.i 
nism J prcx.i>i(jii. luw-co^jt rcpljujimni 
for ^u.H or chain ilrivc-i otherwise used 
to rtit.itc pjr.illvl sh.ifts. Any nuinhcr 
of slul'ls ;;rtMffr (ti.m two cm hi- 
driu'ii Irom any one uf ita- sh.iHs, 
providid two condition'; ,ir<- fuHilkd 
(1) All (ranks imist have the saim- 
k'n^iti t: and (^) the two pulymin'i 
formed hy the slvafts A .md fraint 
pivot centers /I mn'tt Ih' idtiUtial TIk- 
niain ilisadv.mia.m: ot this mti K.iniMii 
is its dvn.tinii imh.il.mic, whuh limits 
iIk' speed of roi.ilion. In lessen the 
efTei t of (he vihf.itions ]ifiHluced. (lie 
frjiiie shutild W made .is liclit js w 
lonsisteni with strcnj;tli ret[utremenls 
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Fast Cani-Fol lower M«)[ion 

l-'tO. (i l-.ist i.ani .u turn ever)* it < )\ It's 
when f/ IS a ilKlattM'ty i.ti^e mnnher. 
tan he iil>l.ifned wiih ihi.s tn.iilitiild 
) .im ,1111! >;ear iiKsluntsin. A siii_i;k' 
notthvd cam ;;eared I '« to a shall 
turning; otUL a lyik- niovos telalively 
slowly undcT the follower. The tloiihk' 
noicliediam arran/;emcnl shown is 
ilesi^ieil to o|ieratc llie lever omc in 
10(1 cycles, imparting to it ;i r.ipid 
niovemeiit One of the two idenlital 
1,1ms ,ind the 1^11 looth ucar .ire keyed 
to ihc hushing whuh turns freely 
around the cyn sh.ift, live laiier rar- 
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ric^ till.- -^tond tain and the ,Si)-t<iotli 
i;t-ar. 'I'he Mt- and UlO-loutli i;cari are 
iiilci;ral, while the 20 tooth uear n 
aH.ithed l<i llie uiic-cyiie drise shad. 
One of I lie t.aiiis turns in I hi ratio of 
J0/«0 iir I j; the olher in tlie rjlio 
Jfl liMt lime?, 5o/l?() or I ."^ 'Ihe 
iiokhts I hen-lore coincide oiue eiery 
lUO lyck's (I V 25): Lever tnoviment 
i^ Ihe et]iiivaknt of a jam tnrnina tn 
a ratio o( 1 I in relation to the drnr 
sh.ift To ol-<l,iin fast raiti aiiioti, 11 
nitisi he [iroken liowii inio prune 
fattori, I'nr !-xamp!e, if I 'in were 
factored into S .iml 20. tlu nodhes 
wouiti cnimidc after every '" •i-I-> 
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